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In the Pikes Peak region, 224 people died and
6,705 people were injured from motor vehicle
crashes between 2008 and 2012. That’s more
than the 103 murders and 5,438 criminal assaults
in the region during the same period.
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etropolitan Planning Organizations are a key forum for
addressing safety issues through transportation system
planning. This chapter presents a background of federal
legislation concerning transportation safety, and it outlines the Safety Conscious Planning approach.
In the Pikes Peak region, 224 people died and 6,705 people were
injured from motor vehicle crashes between 2008 and 2012.
That’s more than the 103 murders and 5,438 criminal assaults in
the region during the same period. Safety improvements not only
reduce fatalities and injuries, but can also reduce negative impacts to the regional economy. Approximately half of the congestion in the nation is cause by crashes.

FEDERAL LAW AND FUNDING
The 2012 enactment of the MAP-21 created a streamlined,
performance-based, and multimodal program to address the
challenges of the U.S. transportation system, including improving
safety. MAP-21 doubles funding for infrastructure safety, aims to
make a significant reduction in serious injuries and fatalities on all
public roads, and continues to build on existing safety efforts.
While the rates of fatalities and injuries have declined on the national, state, and regional levels over the years as shown in Figure
10-5, safety improvements are an ongoing need.

Federal Level Safety Planning and Regulations
Highway Safety Improvement Program
The Federal Highway Administration’s Highway Safety Improvement Program is a series of regulations designed to ensure an
organized approach to safety. Federal regulations require states to
develop local Highway Safety Improvement Programs with the objective of reducing the number, severity, and potential for crashes
on all highways. Major requirements of the HSIP include:
• Planning: Collecting and maintaining a record of crash, traffic, and highway data; analyzing data to identify hazardous
locations; conducting engineering studies of those locations;
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conducting benefit-cost analysis of alternatives
• Implementation: Scheduling and implementing safety improvement projects and allocating funds according to the priorities developed in the planning phase
• Evaluation: Evaluating the effects of transportation improvements on safety,
including the cost of the safety benefits derived from improvements and a
comparison of pre- and post-project crash numbers, rates, and severity

Safety-Conscious Planning
The Federal Highway Administration recommends a framework called Safety
Conscious Planning, a comprehensive, system-wide, multimodal, proactive
process that integrates safety into surface transportation decision making:
• Comprehensive, because it considers all aspects of transportation safety:
engineering, education, enforcement, and emergency medical response
• System-wide, because it considers corridors and entire transportation networks at the local, regional and state levels, as well as specific sites
• Multimodal, because it includes transit, bicycle, and pedestrian safety improvements
• Proactive, because it addresses current safety problems and prevents future hazards and problem behaviors
PPACG supports Safety-Conscious Planning and, as the forum for cooperative
decision-making in the Pikes Peak region, will strive to implement and support
the process.
The keys to Safety-Conscious Planning are:
• The four E’s of transportation safety: Engineering, Enforcement, Education,
and Emergency Medical Services
• Inviting a variety of agencies to collaborate, including local, state, federal
government

REGIONAL TRANSPORTATION SAFETY SUMMIT
In the development of the Moving Forward 2040 Regional Transportation
Plan, PPACG hosted a Regional Transportation Safety Summit on March 18,
2014. A list of participant organizations is listed in the box below.
City of Colorado Springs
City of Woodland Park
Town of Palmer Lake
Colorado Department of
Transportation
Colorado Springs Police Department
Woodland Park Police Department
El Paso County Sherrif’s Department

Federal Highway Administration
Mountain Metropolitan Transit
Mothers Against Drunk Driving
Pueblo Colorado Cross-Disability
Coalition
United States Air Force Academy

Safety Summit participants were briefed on the progress and process of
PPACG’s Moving Forward 2040 Regional Transportation Plan and updated on
CDOT’s Strategic Highway Safety Plan. The participants also provided feedback
on Regional Transportation Plan goals and recommended specific objectives.
Participants were divided into smaller groups to discuss relevant safety issues
throughout the region, and identify possible strategies to address them.
The regional safety issues the groups identified included:
• Distracted driving
• Impaired driving
• Aggressive driving
• Transportation infrastructure
• Motorcycle driver behavior
• Nonmotorized and passenger safety
• Congestion

• Agreeing on problem areas and strategies, and goals to address them

• Roadway departure

• Engineering/construction, law enforcement, emergency medical services,
nonmotorized community all collaborating to increase safety.

• Intersection crashes

SPEEDING AND SPEED LIMITS

STATEWIDE SAFETY PLANS

Speeding is involved in up to a third of all motor vehicle crashes in the United
States. The NHTSA lists speeding as the third leading contributing factor in
traffic fatalities, and state crash data for local and collector roads points to
even more speeding-related injury and fatal crashes. As listed in a Governors
Highway Safety Association report, speeding:

CDOT has two key plans that show they place high priority on increasing the
safety for all travelers: the Strategic Highway Safety Plan and the Integrated
Safety Plan.
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2014 SAFETY SUMMIT STRATEGIES
• Increase collaboration with available state and federal resources:
Build in more collaboration by establishing regular meetings of
the safety collaboration (once per quarter). Consider using
grant funding for increased education or enforcement to offset
lack of local funding sources.
• Establish laws/policies that have teeth/are enforceable:
Current motor vehicle laws are too lenient to be a permanent deterrent to change behavior long-term (no real consequences).
• Build on successful law enforcement practices:
Everyone generally attends common trainings and communicates across agencies effectively. Regulate and/or make this an
ongoing effort.
• Education:
Leverage existing programs like Drive Smart, MADD and Safe
Routes to School.
• Education:
o No formal driving education at high schools
o Campaign that describes how speeding does not necessarily
get you there faster due to the timing of lights
• Engineering and infrastructure:
o Minimize speed deferential
o Adaptive signal system (has had success in Woodland Park)
o Radar detection system
o Make road seem “narrower” with striping so drivers slow
down
o Enlarge road signs
• Improve pedestrian engineering, safer cross walks, especially at
intersections with high crashes
o Add pedestrian bump outs
o Add advanced flashing beacons before the intersection to
inform drivers that pedestrians are crossing

chapter ten. regional transportation safety

• Reduces a driver’s ability to negotiate curves or maneuver around obstacles
in the roadway
• Extends the distance necessary for a vehicle to stop
• Increases the distance a vehicle travels while the driver reacts to a hazard
• Compromises the integrity of the vehicle structure
• Decreases the effectiveness of vehicle design features such as airbags and
restraint systems
• Decreases the ability of roadway hardware such as guardrails, barriers, and
impact attenuators to protect occupants
• Increases wear on tires and braking systems
• Increases the risk of crashes because other vehicles and pedestrians may
not be able to judge distance accurately
Some of these effects, such as negotiating curves and sight distance, are
especially noticeable because speed limits are set based upon the design of
roads. The only exception to this is when legislative speed limit standards are
enacted or repealed, as with the National Maximum Speed Limit policy. This
law set the national speed limit at 55 miles per hour (65 mph in rural areas)
and was designed to conserve energy and reduce foreign oil dependency;
however, it also had the effect of reducing crash and especially fatality rates,
as shown in a 2003 report from the Insurance Institute for Highway Safety. The
report examined the effects of the repeal of the NMSL in 1995, finding that
injury and death rates increased in states that chose to increase speed limits.
States that increased the speed limit to 75 experienced a 38 percent increase
in speed-related deaths per million vehicle miles traveled, while states that
increased the limit to 70 mph experienced a 35 percent increase in deaths per
million vehicle miles. This has led to concerns that additional gains made from
safety restraint usage and lowered impaired driving crashes are being reduced
by speed-related (not just speeding-related) mortality.
Of the 53,375 crashes in El Paso and Teller between 2008 and 2012, 7 percent
were caused by exceeding the safe or legal speed; another 10 percent involved following too closely.

ACCESS MANAGEMENT
Access management is one of the cornerstones of traffic safety. Conflicts
created by driveways, intersections, and other access points create the most
complex challenges drivers face every day, sometimes unsuccessfully. Intersection crashes, for example, account for more than 35 percent of all reported

crashes, 38 percent of injury crashes, and 27 percent of fatal accidents.
In general, as the number of access points per mile increases on a facility, the
number of accidents increases geometrically. This situation becomes increasingly dangerous on higher-speed, higher- volume roads that are sometimes
accessible directly by residential driveways or choked by closely-spaced commercial drives. The relationship between accessibility and mobility is shown in
Figure 6-1.
The key to safety on arterial roads is local road networks. Having an appropriate hierarchy of facilities with local-to-major roadway connections leads to
improved traffic safety as well as reduced congestion on major facilities. Although some businesses can be reluctant to participate in access management
plans, studies show that appropriate access management increases traffic flow
to major facilities, thus expanding business market areas. Congestion due to
crashes is also reduced.
Although the foundation of access management is having a good hierarchy of
roads, other strategies include reducing signalized intersections (which experience more than four times more crashes than unsignalized intersections, on
average), installing raised medians, increasing signal spacing, and installing
roundabouts, among others.
Access management strategies for the roads in the Pikes Peak region are
determined by the responsible jurisdictions and are related to the functional
classification of the roadway. Dating back to approximately 1970, local planning, public works, and transportation departments have vigorously sought to
control access along new arterial corridors. Prominent among facilities subject
to focused access control are the Powers Boulevard and Marksheffel Road
corridors. A standing intergovernmental task force, the Major Thoroughfares
Task Force, was formed with the sole mission of advising policy makers regarding access and transportation system capacity issues for new developments.
Though not disbanded, this group has not met in several years. Figure 10-1
shows an arterial in the region that has some access control inadequacies.
Several different approaches can be taken to balance property access and
the need to move traffic through an area safely and efficiently. They are often
used together to develop an area- or corridor-wide plan. Many of the approaches are physical changes that control the movement of vehicles. Several
are standards or policy decisions that establish the conditions to make many
of the physical improvements possible. The physical changes are typically related to managing how vehicles enter and exit driveways through appropriate
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Figure 10-1. An arterial with access control issues that can be improved

viding access roads and connections to side streets, vehicles can move
between businesses without having to re-enter the roadway only to exit
again shortly thereafter. This results in less congestion and reduced accident potential.
5) Improve roadway operations: Use a variety of methods to manage traffic
operations on a corridor.
6) Improve driveway operations: Well-defined driveways of appropriate
width and adequate curve radii reduce the impact on through traffic by
making the entering or exiting movement less difficult, and provision of
adequate sight distance reduces accident potential.

numbers and locations of curb cuts, encouraging shared driveways, restricting
turning movements, providing access roads connected to traffic signals, and
turning lanes. When access management policies and techniques are combined, significant gains can be made in terms of improved traffic flow and reduced accident potential. There are six basic access management techniques
that can be applied to roadways:
1) Limit the number of conflict points: Reduce the complexity of driving by
limiting the information that drivers must process at any given time. Limiting the interaction between vehicles and between vehicles and pedestrians and bicyclists simplifies the driver’s task, which in turn reduces the
potential for accidents and improves traffic flow.
2) Separate conflict areas: This type of improvement attempts to increase
the time or distance between decision points for drivers, allowing them
to face potential conflicts one at a time, or at least in reduced numbers.
This would include not allowing left turns from a driveway so the driver
only has to focus on approaching traffic from one direction rather than
two. As with #1, the intent is to simplify the driving task.
3) Remove turning vehicles from through traffic lanes: The addition of turn
lanes reduces the impact of vehicles slowing to make a turn on through
traffic. In areas without turn lanes, all traffic stops behind vehicles waiting
to turn. This leads to increased congestion and greater accident potential.
4) Reduce the number of turns: Eliminate short-distance, slow-movement
travel on primary roadways. By interconnecting parking lots and pro-

chapter ten. regional transportation safety

SAFETY ANALYSIS
Safety throughout all transportation programs continues to be the US Department of Transportation’s number one priority. Many factors have been found
to relate to the number and type of crashes that occur. Some of these factors
include type of and speed of vehicles, road design characteristics, demographics of those involved in crashes and infrastructure maintenance conditions. A
few specific engineering details that impact crashes are number of lanes and
how wide they are, type and width of shoulders, type and width of medians,
left / right and up / down angles of the roadway, number of cross streets and
driveways, and speed of traffic.

NONMOTORIZED SAFETY

Data

Walking is a legitimate mode of transportation that needs to be improved in
every community in the United States. It is no longer acceptable that close to
5,000 pedestrians are killed in traffic every year, that people with disabilities
cannot travel without encountering barriers, and that a desirable and efficient
mode of travel has been made difficult and uncomfortable. – Federal Highway
Administration 2004

One of the valuable planning tools for addressing transportation safety problems is the collection and maintenance of crash data. The Colorado Department of Revenue collects crash data to meet federal reporting requirements.
Additionally, CDOT, MPOs, and other jurisdictions use the data for safety
analysis.

Detailed bicycle and pedestrian design guidelines are available in Appendix F,
Regional Nonmotorized Transportation System Plan. A few of the key statistics involving nonmotorized transportation safety are noted below. Figure
10-2 and Figure 10-3 depict the location of bicycle and pedestrian collisions,
respectively, in the Colorado Springs area in 2008–2012.
In the Pikes Peak MPO area, in the five years between 2008 and 2012, there
were 1,110 reported nonmotorized (walking or bicycling) crashes. The actual number is likely higher because it is typical that only crashes involving a
legal dispute are reported to police. National studies indicate that as little as
10 percent of nonmotorized crashes are reported to police. Of these reported crashes, El Paso County had a state-leading 19 fatal pedestrian crashes,
two-thirds of which did not occur at an intersection. Looking in more detail
at these fatalities, more than three-quarters occurred during normal weather
conditions and sixty percent occurred at night.
Schools have significant pedestrian activity and are a focus for pedestrian safety. Figure 10-4 shows the locations of elementary, middle, and high schools,
and child-pedestrian-involved crashes. Also included on this map are typical
one-quarter mile walking areas around each school and child-pedestrian
crashes for 2008 to 2012. The clustering of crashes indicates that enhanced
education and enforcement in these areas could be especially effective.

Safety Analysis of Highway Segment + Intersections Research Project
In January 2012, the Southeastern Transportation Center at the University of
Tennessee completed a “Safety Analysis of Highway Segments and Intersections for Pikes Peak Area Council of Governments.” This report is attached
as Appendix M. It integrated GIS analysis techniques with rigorous statistical
analyses to obtain improved evaluation of the safety risks for road segments
and signalized intersections. PPACG continues to update this analysis for use
by local entities.

Safety Modeling
Safety models tend to be explanatory, micro-level tools used to establish crash
causation and suggest location-specific safety improvements. Although a
regional agency such as an MPO would not be the best user of such a tool, an
aggregate safety model can be used as a practical planning tool.
Safety research has shown that accidents have a large random component;
they often cannot be explained or prevented by specific road segment or intersection characteristics. Much of this is due to poor driver decisions such as
distracted driving, following too closely, or speeding, all of which may happen
independently of road or intersection characteristics.
On the other hand, crashes are strongly related to certain aggregate predic-
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Figure 10-2. Reported Regional Bicycle Crashes (2008–2012)
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Figure 10-3. Reported Pedestrian Crashes (2008–2012)
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Figure 10-4. Reported Child Pedestrian Involved Crashes within 1/4 –Mile Radius of Schools (2008–2012)
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tors. At the traffic analysis zone or TAZ level, certain “high risk” populations
have been identified:
• Younger drivers are inexperienced and tend to drive more aggressively
• Older drivers have reduced reaction and perception times, as well as reduced vision and flexibility
In terms of facility types, interstates have relatively low crash rates and highspeed rural roads are associated with high injury and fatality rates.
The list of useful crash predictors is quite extensive. For example, school zones
are associated with high bicycle and pedestrian crash rates; complex intersections are prone to very high crash rates; and traffic congestion lowers crash
severity.

Crash Analysis
PPACG processes crash data, collected by state and local police and sheriff’s
departments and maintained by the Department of Revenue, into a more
refined data set to be used in software and modeling programs. Crash records
include the type of crash, location, weather conditions, and contributing
factors such as alcohol. Different factors were used to rank the safety performance of roadways and intersections, including quantity, rate, and severity.
CDOT provided data for El Paso and Teller counties for 2008 through 2012:
• A total of 53,375 crashes
• 206 fatal accidents that resulted in 224 deaths
• 5,267 Injury accidents that resulted in 6,705 injuries Figure 10-5 depicts all
crash locations and their distribution used in the safety analysis. Figures
10-6 to 10-8 show additional detail.
The largest number of crashes tends to occur on roads with the greatest vehicle miles traveled, such as I-25, US Highway 24, and State Highway 21. Typically, traffic varies significantly by time of day and day of the week, particularly
during work day morning and afternoon peak hours.
The figures below illustrate that crashes correspond to the volumes during
the morning and afternoon peak hours. The traffic volumes are derived from
traffic counts collected throughout the region in 2010. Traffic variation with an
average day and crash variation by hour of an average week is shown in Figure
10-9. The figure illustrates that crashes vary significantly by the time of day
and week, with Friday typically experiencing the highest number of crashes. To
a great extent, this variation mirrors fluctuations in VMT. Figure 10-10 shows
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the variability of crash severity in a week. What becomes very apparent, with
the exceptions of both the Friday night/Saturday morning and Saturday night/
Sunday morning bar times, is that fatalities are random occurrences using
time of week for analysis. Figure 10-11 and 10-12 below shows Crash Rates
along the National Highway System.
Figure 10-23 shows total crash exposure rate, a comparison between the
number of crashes and the traffic volume carried by an intersection. It can
be expected that the number of crashes would naturally increase when more
traffic uses the intersections; that is, increased exposure. The exposure rate is
calculated by the following equation and is reported on the basis of vehicles
entering the intersection or miles cars drive on the roadway.

The top 1 percent tier is harder to identify in the map since the intersections
have the majority of accidents per mile and will appear as black.
Figure 10-19 shows road segment rank by the total number of fatalities and
injuries.
Figure 10-20 shows crashes on roads that are not influenced by intersections. The road segments are treated independently for their value, and then
ranked. All variables are used for the total crash exposure rates calculations;
to include property damage only crashes, fatalities, and injuries.
Figure 10-21 illustrates the road segment rank of mainline fatalities and injuries.

Injury/fatality exposure rate – Provides an indication of the level of severe
crashes that intersections are experiencing. This rate is calculated on the basis
of 100 million vehicles entering the intersection per year

Figure 10-22 depicts the road segment rank based on the Weighted Hazardous
Index.

Intersection Analysis

Figure 10-23 illustrates the total accident exposure rates for both mainlines
and intersections.

Thirty-five percent of crashes occur where roads cross each other. Intersection
crashes have a higher frequency of injuries than the region as a whole, but a
lower frequency of fatal crashes. Past CDOT safety research has shown that
crashes associated with intersections usually occur within 100 to 250 feet of
the intersection center point. A radius of 200 feet was used for PPACG’s crash
analyses. Both signalized and unsignalized intersections were evaluated.

Additional Intersection and Road Segment Analysis

Figure 10-24 shows Fatality & Injury Only Accident Exposure Rates of Intersections and Mainlines
Figure 10-25 shows the Weighted Hazardous Index of Intersections and Mainlines and Figure 10-26 includes additional crash analysis.

Figure 10-14 ranks intersections by the number of fatality and injury crashes
that occurred within their influence area, regardless of the number of vehicles
using the intersection.
Figure 10-15 ranks intersections by the severity of the crash (injury and fatality,) taking into consideration the number of vehicles that use the intersection.
Figure 10-16 represents intersections ranked by fatalities and injuries.
Figure 10-17 depicts the intersection rank by Weighted Hazardous Index. The
WHI is the number of serious (injury and fatality) crashes divided by the average number of vehicles entering the intersection.

Road Segment Analysis
The previous section concentrated on intersections; this section discusses
road segments between intersections.
Figure 10-18 shows the total number of crashes per mile that were captured
by the on all roads where accidents have occurred, then categorized by rank.
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Figure 10-5. 2008–2012 Crashes

Figure 10-6. Total and NHS Fatal Crashes by Year in Pikes Peak Region
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Figure 10-7. Total and NHS Injury Crashes by Year in Pikes Peak Region
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Figure 10-8. Property Damage Only Crashes by Year in Pikes Peak Region
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Figure 10-9. Crashes and Traffic Volume by Time of Day and Day of Week in the Pikes Peak Region
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Figure 10-10. Regional Motor Vehicle Crashes by Severity by Time of the Week (2008–2012)
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Figure 10-11. Fatal Crashes per VMT on the National Highway System (2008–2012)
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Figure 10-12. Injury Crashes per VMT on the National Highway System (2008–2012)

chapter ten. regional transportation safety

10-13

Figure 10-13. Intersection Rank by Total Number of Crashes in Pikes Peak Region
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Figure 10-14. Intersection Rank by Total Number of Fatality and Injury Crashes in Pikes Peak Region
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Figure 10-15. Intersection Rank by Total Crash Exposure Rate in Pikes Peak Region
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Figure 10-16. Intersection Rank by Fatal and Injury Exposure Rate in Pikes Peak Region
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Figure 10-17. Intersection Rank by Weighted Hazard Index in Pikes Peak Region
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Figure 10-18. Road Segment Rank by Total Number of Crashes in Pikes Peak Region
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Figure 10-19. Road Segment Rank by Total Number of Fatal and Injury Crashes in Pikes Peak Region
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Figure 10-20. Mainline Segment Rank by Total Crash Exposure Rate in Pikes Peak Region
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Figure 10-21. Road Segment Rank by Fatal and Injury Exposure Rate in Pikes Peak Region
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Figure 10-22. Road Segment Rank by Weighted Hazard Index
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Figure 10-23. Total Accident Exposure Rates of Intersections and Mainlines
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Figure 10-24. Fatality & Injury Only Accident Exposure Rates of Intersections and Mainlines

chapter ten. regional transportation safety

10-25

Figure 10-25. Weighted Hazardous Index of Intersections and Mainlines

chapter ten. regional transportation safety

10-26

Figure 10-26. Regional Crash Analysis
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